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PURPOSE: To reduce the generation of by-product CO gas and to miniaturize 
the device by setting a cylindrical combustion catalyst in a reaction part, passing 
a gaseous fuel and air through the catalyst, superheating the mixed vapors 
of methanol and water with the generated combustion gas and supplying the 
mixed vapors to the reaction part. 

CONSTITUTION: A raw gas S consisting of the mixed vapors of methanol and 
water is passed through a reaction space (e.g. reaction tubes lO,---) packed 
with a reforming catalyst 17, and the catalyst 17 is externally heated to obtain 
the hydrogen-rich reformed gas T. The following means are used in this metha- 
nol reforming method. Namely, a combustion catalyst 2 is placed close to the 
reaction space forming material (e.g. reaction tubes 10,*")» and a gaseous fuel 
F and air A are passed through the catalyst 2 and burned. The generated com- 
bustion gas O is freely circulated around the materials lO,-- to heat the catalyst 
17, a superheating pipe 5 for the raw gas S is provided in the passage Q for 
the combustion gas O, and the raw gas S heated in the superheating pipe 5 
is supplied into the reaction spaces lO,---. 





(54) METHOD AND DEVICE FOR PRODUCING HYDROGEN 
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PURPOSE: To simultaneously promote a reaction and control the temp, and 
to excellently follow a change in load in the production of hydrogen by steam- 
reforming hydrocarbons by using a non-equilibrium reactor by the separation 
of hydrogen and combining the partial oxidation of a raw gas to be reformed. 

CONSTITUTION: The raw gas 24 to be reformed consisting essentially of 
hydrocarbons is supplied to the reaction tube 12 of a fuel reformer 10 packed 
with a reforming catalyst 18, the catalyst bed 18 is heated 14 from outside 
the reaction tube 12, oxygen or air 26 is added to the raw gas 24 at the inlet 
of the bed 18, and the bed 18 is internally heated by the partial oxidation of 
the raw hydrocarbons to produce the hydrogen-rich reformed gas G. The follow- 
ing means are added in this steam-reforming method. Namely, at least a part 
of the reaction tube 12 is formed with a hydrogen passable membrane 16, the 
generated hydrogen is passed through the membrane 16 and separated from 
the system, and the amt. of oxygen or air to be added for the partial oxidation 
is controlled (flow control means 28) to optimize the reaction temp, of the 
bed 18. 




20: membrane reactor. 22: fuel cell, 30; temp, indicating 
controller, (a): combustion gas. (b): hydrocarbon plus steam, 
(c): oxygen or air. {d): combustion air. (e): fuel cell off 
gas, (0: combustion supporting natural gas. (g): electric 
power 



(54) OXIDE SUPERCONDUCTOR AND ITS PRODUCTION 
(11) 4-160004 (A) (43) 3.6.1992 (19) JP 

(21) Appl. No. 2-282178 (22) 19.10.1990 

(71) CHIYOUDENDOU HATSUDEN KANREN KIKI ZAIRIYOU GIJIYUTSU KENKIYUU KUMIAI 

(72) TAKASHI YOSHIDA(l) 

(51) Int. CI*. C01B13/14,C01G29/00,C30B29/22.H01L39/24 



PURPOSE: To obtain a stable oxide superconductor having a high critical temp, 
and a high critical current density especially in a magnetic field by forming 
an oxide superconducting layer on a substrate through an oxide having a 
perovskite crystal structure. 

CONSTITUTION: In the oxide superconductor having a substrate and an oxide 
superconducting layer formed on the substrate, the oxide superconducting layer 
is formed through an oxide having a perovskite crystal structure. The oxide 
to be interposed between the substrate and the oxide superconducting layer 
preferably has a perovshite crystal structure contg. at least one kind among 
Ca, Sr and Ba and at least one kind among Mn, Ga, Ti, Cu, Co, Ni and Fe. 
The thickness of the oxide layer as the intermediate layer and that of the 
oxide superconductor layer formed thereon are preferably controlled to ^S/^m. 
A metallic substrate is preferably used as the substrate. 
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